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Collagen artificial skins (hereafter “collagen sheets”) with were used in a unique evaluation method to examine skin 
damage caused by UV light of short wavelength during a season of the Antarctic ozone hole. The collagen sheets were 
exposed outdoors for 25 and 50 d, in the spring when the ozone hole was formed and in the ozone-hole-free autumn. Extracts 
from the exposed collagen sheets were analyzed for total protein and terminal amino acid concentrations as an index of 
collagen fragmentation (Fig.1). The results show that the amount of extractable collagen and terminal amino acid concentration 
in the spring exposure were approximately double and five times higher, respectively, when compared with those in the 
autumn exposure. During the ozone hole occurrence, the terminal amino acid concentration of the extracted collagen was about 
five times higher when exposure lasted 50 d from mid-September to the end of October compared to when exposure lasted 25 
d from mid-September to early October.  
A collagen sheet was covered with a polypropylene film containing zinc oxide and exposed outdoors in the Antarctic. 
Exposed sheets were dissolved to determine total amino acid amounts. As a result, total amino acids in a collagen sheet 
covered by a film with a zinc oxide content of 0.40 v% decreased to nearly one-fourth the amount in a collagen sheet covered 
with a zinc-free film, even during spring exposure. Furthermore, analysis shows that total protein and terminal amino group 
concentration decreased substantially in extracts from collagen sheets with increasing levels of zinc oxide in the film. In other 
words, the addition of zinc oxide is confirmed to suppress collagen deterioration by UV light very effectively, even if exposure 









末端アミノ基濃度は約 5 倍もの値に達していた。 また、同じオゾン
ホールの発生期間であっても、コラーゲン抽出液中の末端アミノ基
濃度は 9月中旬から 10月末までの 50日間の場合では 9月中旬か














Fig. 1  Structural analysis of extracts from layered 
collagen sheets after sunlight exposure: (a) total 
protein, and (b) terminal amino group concentrations. 
